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1. Introduction  

1.1 Background  

Karara Mining Limited (KML) propose to construct a new communications tower to improve mobile 
phone coverage at the Karara Iron Ore Project (KIOP) located 60 km north of Perenjori in the 
Midwest of Western Australia.  A site has been selected within Tenement L59/191, 12 km east of the 
main mining operation at Mt Karara (Figure 1). The proposed site is located on Karara Station, an ex-
pastoral lease, within the Yalgoo Interim Biogeographic Regionalisation for Australia (IBRA) region 
and within the Tallering sub-IBRA region (Thackway & Creswell 2017), which is the interchange zone 
from the semi-arid to arid Eremaean Province and cooler, wetter South-west Province.  The site will 
be accessed by existing tracks. The tower will be located on the summit of a dolerite ridge with a 
short access track to be constructed from the existing Mulga Track South. The proposal will require 
the clearing of 0.2 ha of vegetation.  

Previous vegetation and flora surveys have identified several conservation significant flora and 
vegetation communities in the region. KML commissioned Woodman Environmental Consulting 
(WEC) (2012) to undertake regional surveys of the vegetation associated with banded ironstone 
formations over a three year period from 2008 – 2010 from which regional vegetation mapping was 
created for the Karara area, including the current survey area.  

A vegetation and flora survey was undertaken by WEC in part of the proposal area in 2010 for the 
purpose of constructing a water pipeline (Rothsay Pipeline Project) for which a clearing permit was 
granted (CPS 5201/1) which has now expired.  

KML engaged Jenny Borger Botanical Consulting (JBBC) to undertake a targeted vegetation and flora 
survey of Tenement L59/191, which covers an area of 6 ha.  The survey was undertaken on the 2nd 
April 2021 with a Senior Environmental Advisor (Adam Freeman) from KML who was recording fauna 
activity.  The objectives of the survey were to: 

 Undertake a desktop survey to determine conservation flora and vegetation communities 
previously recorded in the area 

 Describe the landforms, land surface and vegetation  
 Compare the existing vegetation against existing mapping undertaken by WEC 
 Compare the vegetation against described threatened or priority ecological communities  
 Record the locations of conservation significant flora  
 Record the condition of the vegetation, disturbances and threats, and 
 Report observations of Malleefowl mounds or other fauna sightings to KML Environmental 

Advisor 
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Figure 1: Location of the proposed site for the communications tower on Mulga Track South.  The 
site is located 12 km east of the main Karara Iron Ore Project (KIOP) and 80 km west of Paynes Find.  

1.2 Climate  

The climate for the Yalgoo region is described as Mediterranean with hot dry summers and cool 
moist winters, although this pattern is changing with an increase in summer rainfall mostly brought 
about through significant rainfall events resulting from depressions associated with ex-tropical 
cyclones. Mean annual rainfall recorded at Karara (Bureau of Meteorology (BOM) Station 10195) is 
305.1 mm; recorded from 1928 – 1940, and 1991 – 2021.  Rainfall recorded from 2019 up to the 
survey period is presented in Table 1 and Figure 2.  

Table 1: Monthly rainfall totals recorded at Karara with the long term means  

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Mean 21.2 24 26.7 21.4 34.4 42.1 41.7 39.1 19.9 9.5 12.9 12.1 305.1 

2019 0 1.6 1.4 33.8 1.6 72 32.4 18.4 2.4 4 1.2 0 168.8 

2020 2.4 59.1 20.2 1.4 24.2 32 20.6 32.2 5.4 0 13.8 6.4 217.7 

2021 1.4 41.2 88                     
 

The long term rainfall pattern (Figure 2) shows the highest monthly totals are usually received over 
the winter period (May – August), with the driest period from September to December, followed by 
a slight increase during January and February.  Annual rainfall recorded in 2019 and 2020 (168.8 and 
217.7 mm respectively) has been well below the long term mean of 305.1 mm. Rainfall in the two 
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months prior to the survey has been well above average, with significant falls (38 mm and 50 mm) 
recorded in early March.  

 

Figure 2: Monthly rainfall totals recorded against the long term means (Karara BOM 10195).   

The nearest available temperature data were accessed from the Paynes Find recording station (BOM 
7139) located 80 km east of the proposal (Table 2, Figure 3).  The coolest month of the year is July 
with a mean maximum of 18.6 oC and minimum of 5.5 oC.  The highest mean maximum temperature 
has been recorded in January (37.4 oC) and highest mean minimum temperature in February (21.2 
oC).  Temperatures in 2020 were mostly above average followed by a cooler than average summer in 
2021.  

The drier and warmer weather in 2020 resulted in stressed vegetation and poor germination of 
annuals noted during surveys at Karara (annual spring monitoring of vegetation health sites) and the 
broader region in 2020.   

Table 2: Mean monthly maxima and minima temperatures recorded at Paynes Find (BOM 7139)  

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Mean Max 37.4 36.4 33.1 28.5 23.2 19.4 18.6 20.2 23.9 28 31.9 35.2 28 

2020 Max 37.2 36.5 32.6 29.6 23.6 22.3 21 20.6 25.8 30.4 31.4 36.5 29 

2021 Max 36.3 32.7 33.5                     
Mean Min 21 21.2 18.3 14.3 9.4 6.6 5.5 6 8.1 11.6 15.5 18.6 13 

2020 Min 20.5 22.6 18.4 15.5 8 7.2 5.6 7.8 9.8 13.8 15.3 20.1 13.7 

2021 Min 21.9 19.3 18.7                     
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Figure 3: Mean monthly maximum and minimum temperatures recorded at Paynes Find  

1.3 Biogeography  

1.3.1 Geology and landforms  

The proposal is located within the Warriedar Fold Belt, a series of low undulating hills of Archaean 
greenstone composed of banded ironstone and basalts (Lipple et al 1983).  The name Greenstone 
comes from the green hue of the volcanic mafic rocks, which are predominantly basalt or gabbro, 
that are high in magnesium and iron. Banded ironstone formations are exposed at several sites 
within the KIOP with the Blue Hills Ranges and extensive areas of basalts are present in the southern 
and eastern areas where the survey area is located. The survey area is predominantly dolerite with 
minor outcrops of metabasalt on the western side.  

The survey area is located on the midslopes to summit of a low hill with a ridge located in the central 
area and drainage to the north and south. A defined drainage line is located in the north west 
corner.  

1.3.2 Vegetation  

The survey area is located within the Yalgoo Interim Biogeographic Regionalisation for Australia 
(IBRA) region and within the Tallering sub-IBRA region (Thackway & Creswell 2017), which is the 
interchange zone from the semi-arid to arid Eremaean Province and cooler, wetter South-west 
Province.  Regional vegetation surveys were undertaken by Beard (1976) from which the pre-
European vegetation (PEV) associations were described and extent mapped.  The survey area is 
mapped as Yalgoo 358 - Shrublands; bowgada & Acacia quadrimarginea on stony ridges which 
covers an area of 55, 447 ha (99.85 % of mapped extent). Payne et al (1998) undertook a rangeland 
condition survey and described the region in terms of land systems. The site is located within GHAS 
(greenstone hill Acacia shrublands).  More recent surveys on banded ironstone formations were 
undertaken by the Department of Environment and Conservation (DEC) (Markey & Dillon 2008) and 
on greenstone formations (Meissner & Coppen 2014) and for Karara by Woodman Environmental 
Consulting (WEC 2012) from 2008 - 2010. Two floristic community types (FCT) were mapped by WEC 
as occurring in the survey area (Figure 4) – FCT 31 and 21a which are described in Table 3.  
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Figure 4: Regional Floristic Community mapping (WEC 2012)  
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Table 3: Floristic community type descriptions (WEC 2012)  

Code  Landform  Description  
21a  
 
792 ha  

Flats to midslopes; 
red to red brown 
clay loam or sandy 
clay loam 

Low woodland to low open woodland of Eucalyptus salubris over 
mid sparse shrubland of mixed species including Acacia 
acanthoclada subsp. glaucescens and Rhagodia drummondii over 
low sparse chenopod shrubland of mixed species including 
Sclerolaena fusiformis and Maireana trichoptera  

Conservation flora  No CSF  
31 
 
2306 ha 

Mostly hillslopes 
with granite and/ 
or ironstone 
outcropping  

Tall shrubland to tall open shrubland of mixed species including 
Acacia burkittii, A. karina, A. tetragonophylla, Allocasuarina 
tessellata and A. dielsiana over low sparse shrubland of species 
including Ptilotus obovatus over low sparse forbland of Borya 
sphaerocephala  

Conservation flora Acacia diallaga P1, A. karina P1, Allocasuarina tessellata P3, 
Austrostipa blackii P3, Chamelaucium sp. Warriedar P1, Grevillea 
scabrida P3, Lepidosperma sp. Blue Hills P1, Millotia dimorpha P1, 
Persoonia pentasticha P3 and Rhodanthe collina P3 

 

Five community types were described from the DEC surveys on greenstone formations (Meissner & 
Coppen 2014) from 50 quadrats. Two quadrats are located in the survey area, which are 
representative of Community 5 (Table 4).  The quadrat results are presented in Appendix 6.  

Table 4: DEC Community 5 on greenstone formations on Rothsay and Mulgine Hills  

Code  Landform  Description  
5 Crests and midslopes 

of hills on red brown 
skeletal to shallow 
sandy clay soils on 
basalt  

Open woodlands (< 10 % cover) of Allocasuarina dielsiana, Acacia 
burkittii or Melaleuca hamata over shrublands (30 – 70 %) of 
Allocasuarina tessellata over forbland (30 – 70 %) of Borya 
sphaerocephala and Chamelaucium sp. Warriedar and other 
ephemerals. Indicator species were Allocasuarina tessellata, 
Chamelaucium sp. Warriedar, Micromyrtus trudgenii and Melaleuca 
hamata  

Conservation flora  Acacia diallaga P1, A. karina P1, Allocasuarina tessellata P3, 
Austrostipa blackii P3, Chamelaucium sp. Warriedar P1, Grevillea 
scabrida P3, G. subtiliflora P3, Micromyrtus trudgenii P3, Millotia 
dimorpha P1 

 

1.3.3 Conservation Significant Flora (CSF) 

The survey area is located within an area with restricted landforms, which support a range of 
restricted flora, some of which are listed as threatened or priority.  The conservation codes are 
explained in Appendix 7. A list of CSF which have been recorded within 50 km of the survey area has 
been compiled from searches of databases and other survey reports in the region (Table 5). The 
likelihood of these taxa occurring in the survey area has been based on known habitat and habit 
(herbs may not be present due to timing).  (H – high – similar habitat; M – some similarity of habitat, 
or known from a broad ranges of habitats, or poorly described habitat; L – unlikely; described habitat 
unlike survey area; P – previous record) 
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Table 5: Conservation Significant Flora recorded within 50 km of the survey area (*Likely occurrence) 

Scientific Name  Code  Habitat  L O* 
Acacia woodmaniorum T BIF ridges  L 
Eucalyptus synandra  T Granite  L 
Stylidium scintillans T Herb; Decaying granite; shale & BIF outcrops   L 
Acacia diallaga P1 Basalt  H 
Acacia karina  P1 Ironstone; BIF H, P 
Acacia sulcaticaulis P1 Dolerite; greenstone; granite M 
Chamelaucium sp. Warriedar (AP Brown and 
S Patrick; APB 1100) 

P1 Basalt  H, P 

Chamelaucium sp. Yalgoo (Y. Chadwick 1816) P1 Granite outcrops  L 
Eremophila oldfieldii subsp. papula P1  Lower slopes of rocky hills; dolerite; Eucalypt 

woodlands  
M 

Eremophila sp. Rothsay  P1 Rocky loam or clay soils  M 
Eucalyptus jutsonii subsp. kobela P1 Deep yellow to orange sand L 
Gnephosis setifera P1 Saline flats L 
Grevillea scabrida P1 Range of habitats H 
Hydrocotyle sp. Warriedar (P G Wilson 
12267) 

P1 Herb; Red loam; basalt  H 

Lepidosperma sp. Blue Hills (A. Markey & S. 
Dillon 3468) 

P1 Rocky outcrops; creeklines H, P  

Millotia dimorpha  P1 Herb; Red loamy soils; BIF M 
Prostanthera sp. Karara (D. Coultas & K. 
Greenacre Opp 8) 

P1 Plains & lower slopes assoc. with BIF  L 

Calandrinia kalanniensis  P2 Herb; Granite outcrops L 
Calandrinia sp. Warriedar (F. Obbens 04/09) P2 Herb; Granite; ironstone gravel  L 
Acacia subsessilis P3 Ironstone rocky hills L 
Allocasuarina tessellata P1  Greenstone & dolerite H, P 
Austrostipa blackii P3 Range of habitats H, P 
Bossiaea sp. Jackson Range (G. Cockerton & 
S. McNee LCS13614) 

P3 Granite outcrop; laterite breakaway L 

Calotis sp. Perrinvale Station (R. J. Cranfield 
7096) 

P3 Herb; BIF  L 

Cyanicula fragrans P3 Herb; Granite outcrops  L 
Dicrastylis linearifolia  P3 Sandplain L 
Drummondita fulva P3 Lower to midslopes of rocky hills; BIF  L 
Grevillea globosa P3 Red loam; yellow sand L 
Grevillea granulosa P3 Sandplains  L 
Grevillea leptopoda  P3 Lateritic gravel; sand, clay L 
Grevillea subtiliflora P3 Basalt  H, P  
Gunniopsis propinqua P3 Range of sites  L 
Menkea draboides  P3  Herb; Granite; red sand or clay  L 
Micromyrtus acuta P3 BIF landforms  L 
Micromyrtus trudgenii P3 BIF landforms M 
Persoonia pentasticha P3 Range of habitats M 
Petrophile pauciflora P3 Granite breakaways L 
Polianthion collinum P3 BIF  L 
Psammomoya implexa P3 Range of habitats L 
Rhodanthe collina P3 Herb; Rocky hills  M 
Stenanthemum poicilum  P3 Range of habitats L 
Acacia speckii P4 Basalt or dolerite  H 
Wurmbea murchisoniana P4 Herb; Seasonally inundated clay hollows L 
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Figure 5: Location of Priority Ecological Communities (PEC) and buffer zones in relation to the survey 
area. The Blue Hills PEC is located to the north and west of the survey area.  
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The survey area has been partly surveyed on previous occasions under the greenstone survey 
program (DEC) and by WEC in 2010 for the Rothsay Water Pipeline Mining Proposal (KML 2012 – MP 
34319).  The aim of the latter survey was to construct a pipeline over 27 km linking bores at Rothsay 
with the KIOP. The proposed route included Tenement L59/191.  Priority flora recorded in this area 
included Allocasuarina tessellata P3, Millotia dimorpha P1, Acacia karina P1, Grevillea subtiliflora P3 
and Lepidosperma sp. Blue Hills P1.  

1.3.4 Threatened and priority ecological communities (TEC/ PEC)  

There are no threatened ecological communities located near the survey area. The priority 1 PEC 
Blue Hills (Mount Karara/ Mungada Ridge/ Blue Hills) vegetation assemblages (banded ironstone 
formation) is mapped as occurring to the north and west of the survey area (Figure 5). Minjar and 
Chulaar Hills vegetation assemblages (banded ironstone formation) priority 1 PEC is located further 
east and north, and Warriedar/ Pinyalling/ Walagnumming Hills vegetation assemblages (banded 
ironstone formation) priority 1 PEC is mapped as occurring east of the area.  

1.3.5 Disturbance history 

The survey area is located on ex-Karara Station, a pastoral lease which was operational from the 
1920’s until around 2005.  Stock have been removed from the area and it now forms part of the 
Karara Rangeland Park managed by the Department of Biodiversity, Conservation and Attractions 
(DBCA).  Iron ore, gold and tungsten have been mined in the region over several decades.  The 
survey area has not been subjected to mining.  A vehicle access track and old fenceline are present 
within the survey area. Impact to the vegetation has been minor.  

2. Methods  

2.1 Objectives  

The objectives of the survey were to describe the vegetation and landforms, record the locations of 
conservation significant flora (CSF) and to record disturbances and threats. Previous FCT mapping 
was to be ground truthed and adjustments made to mapping if required.  

2.2 Methodology  

KML provided aerial imagery of the survey area and the proposed location of the tower and access 
track.  Due to the likely presence of CSF in much of the area, a number of transects across the site 
was considered the best method to determine the presence and extent of expected taxa. A GPS 
point was recorded every 10 – 20 metres depending on the thickness of the vegetation and the 
number of each CSF recorded.   The vegetation was described at a number of representative sites 
based on the National Vegetation Information System (NVIS Working Group 2017) structural and 
floristic format (Tables 6 – 9).  No quadrats were established.    
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Table 6: NVIS foliage cover codes. 

Cover Characteristics 
Foliage cover 70 – 100  30 – 70  10 – 30  < 10 ~ 0 (<2)  
Crown cover >80 50 – 80  20 – 50  0.25 – 20  <0.25 
% cover >80 50 – 80  20 – 50  0.25 - <20 <0.25 
Cover code  d c i r bi 
 
Table 7: Height classes defined for the NVIS. 
 

Height Growth Form 
Height 
Class 

Height Range 
(m) 

Tree Shrub, 
chenopod 
shrub 

Tree mallee, 
mallee shrub 

Tussock 
grass 
 

Bryophyte, 
lichen  

8 >30 Tall  N/A N/A N/A N/A 
7 10 – 30  Mid N/A Tall  N/A N/A 
6 < 10 Low  N/A Mid N/A N/A 
5 <3 N/A N/A Low N/A N/A 
4 >2 N/A Tall N/A Tall N/A 
3 1 – 2  N/A Mid N/A Tall N/A 
2 0.5 – 1  N/A Low N/A Mid Tall 
1 < 0.5  N/A Low N/A Low  Low  
 
Table 8: Summary of NVIS strata codes. 
 
NVIS 
stratum 
code  

NVIS 
sub-
stratum 

Description  Growth forms  Height 
classes 

U U1 Tallest stratum  Tree, tree mallees (mallee 
shrubs) 

8, 7, 6, 
(5) U2 Sub-canopy layer, second tree layer 

U3 Sub-canopy layer, third tree layer  
M M1 Tallest shrub layer Shrubs, low trees, mallee 

shrubs, low shrubs, vines  
(6), 5, 
4, 3  M2 Next shrub layer  

M3 Third shrub layer  
G G1 Tallest ground species  Grasses, forbs, sedges, 

rushes, vines, lichens, low 
shrubs  

(4, 3), 
2, 1   G2 Ground  

 

The condition of the vegetation was described using the ratings recommended by the EPA (2018) 
(Table 9).  
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Table 9: Vegetation Condition ratings recommended for the Southwest and Interzone Botanical 
Provinces (EPA 2018). 

Condition Description  
Pristine  Pristine or nearly so, no obvious signs of disturbance or damage caused by human 

activities since European settlement. 
Excellent  Vegetation structure intact, disturbance affecting individual species and weeds are 

non-aggressive. Damage to trees caused by fire, the presence of non-aggressive 
weeds, and occasional vehicle tracks.  

Very good  Vegetation structure altered, obvious signs of disturbance. Disturbance to vegetation 
structure caused by repeated fires, the presence of some more aggressive weeds, 
dieback, logging and grazing.  

Good  Vegetation structure significantly altered by very obvious signs of multiple 
disturbances. Retains basic structure or the ability to regenerate it. Disturbance to 
vegetation structure by very frequent fires, the presence of very aggressive weeds, 
partial clearing, dieback and grazing.  

Degraded Basic structure severely impacted by disturbance. Scope for regeneration but not to a 
state approaching good condition without intensive management. Disturbance to 
vegetation structure caused by very frequent fires, the presence of very aggressive 
weeds at high density, partial clearing, dieback and grazing.  

Completely 
degraded 

The structure of the vegetation is no longer intact and the area is completely or 
almost completely without native species. These areas are often described as 
parkland cleared with the flora comprising weed or crop species with isolated native 
trees and shrubs.  

 

Survey specific issues/ limitations have been addressed in Table 10. Climatic condition was the main 
limiting factor. 

Table 10: Survey limitations 

Potential 
Limitation 

Extent  

Contextual 
information at a 
regional and 
local scale  

Not limiting 
Several surveys have been undertaken in the region and local area and 
information is readily available.  

Competency/ 
experience  

Not limiting 
The survey was undertaken by a botanist, Jenny Borger, who has more than 15 
years’ experience in the Midwest, including 10 years in the Karara area.   

Proportion of 
flora recorded 
and/ or 
collected, any 
identification 
issues 

Partly limiting 
Most flora was identified in the field.  There were some identification issues with 
recently germinated herbs and grasses following substantial recent rainfall 
events.  It is likely that one of the grasses is Austrostipa blackii P3; however, they 
were seedlings with no reproductive structures and could also be other 
Austrostipa spp. Some of the shrub species were in flower and fruiting structures 
were present on some species.  

Was the 
appropriate 
area fully 
surveyed 

Not limiting  
JBBC was provided with maps and GPS coordinates of the area to be surveyed.  
Different vegetation patterns were identified and surveyed through the 
combination of quadrats, relevés and observations. There are areas within the 
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greenstone ranges which may support flora not recorded; however, the suite of 
species recorded were mostly present at multiple sites throughout the ranges and 
enough data were recorded for the purpose of vegetation mapping to NVIS V.  

Access 
restrictions 
within the 
survey area 

Not limiting.  
The survey area was accessed by an existing track and by foot. The vegetation was 
very thick in some areas, which was slow to navigate.  

Survey timing, 
rainfall, season  

Partly limiting 
Herbs and grasses were recently germinated which made identification difficult.  

Disturbance 
that may have 
affected the 
results such as 
fire, flood or 
clearing 

Not limiting  
Historic disturbances in the area are very low. Historic impacts from pastoral 
activities appears to have been very minor.  Minor clearing has been done for a 
vehicle track and a fenceline. No signs were observed of goats in the area; 
however, there were some old signs of rabbits (piles of scats).   
 

 

3. Results  

3.1 Flora  

A total of 28 taxa were recorded from 18 families and 22 genera (Appendix 3). The most diverse 
families were Fabaceae with four species from two genera and Myrtaceae with three taxa from two 
genera.  The dominant species was Allocasuarina tessellata P3, which was very common and 
occurred over the whole area.  No threatened flora were recorded within the survey area. Six 
priority taxa were recorded – Acacia karina P1, Allocasuarina tessellata P3, Chamelaucium sp. 
Warriedar P1, Grevillea scabrida P3, G. subtiliflora P3 and Lepidosperma sp. Blue Hills P1. The 
locations of priority flora are presented in Figure 6 and Appendices 6a – 6f.  

Annual species and grasses were sparse and mostly at an early germination stage making 
identification difficult.  No range extensions were recorded, and the flora recorded was expected 
based on geology of the area.  No weeds were recorded.   

Priority flora descriptions are presented in Table 11.  

 

 

 

  



17 
 

 

Figure 6: Locations of priority flora within the survey area with WEC FCT mapping. A GPS point was 
taken and numbers of plants recorded over a broader area (e.g., 20 m x 20 m) depending on density 
of the vegetation.   
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Table 11: Priority flora descriptions  

Acacia karina P1  
Family: Fabaceae  
 
Total: 118 
VT: 1, 3 – mainly on north facing slopes  
 
Condition: mostly vegetative and senescent with a few 
old pods present on shrubs or on the ground; some 
bark stripping by kangaroos; a few seedlings/ juvenile 
plants were present in the area indicating that 
recruitment is occurring.  

Description: Openly branched spreading shrubs to 3 m tall; 
single stemmed or dividing just above ground level; crowns 
not dense, confined to ends of branchlets 
Phyllodes: Filiform, terete (8) 10 – 28 (32) cm long; 0.6 – 1 
mm diameter, continuous with branchlets; not rigid, 
ascending to erect; glabrous except sparsely hairy towards 
the apex of juvenile phyllodes; green; 8 longitudinal nerves, 
deeply grooved between nerves; apices acute to acuminate; 
not pungent; pulvinus absent or occasionally very 
rudimentary; gland situated on upper surface 0 – 7 mm above 
the base 

File photo  

Allocasuarina tessellata P3 
Family: Casuarinaceae  
 
Total: 4072  
VT: 1, 2, 3  
 
Condition: The plants appeared quite healthy with 
cones present on many female plants.  Some plants 
were also in flower.  They were locally abundant, 
particularly on the southern side of the survey area, 
and the count may be an underestimate.   
 

Description: Dioecious (separate male and female) shrub or 
tree to 5 m high; branchlets ascending 
Articles/ phyllichnia/ teeth: Articles (segments of branchlets) 
7 – 14 mm long, 0.7 – 1 mm wide, glabrous; phyllichnia 
(ridges on articles) rounded; teeth 8 – 9  
Flowers: Male spikes 2 – 4 cm long   
Fruit: cones occasionally with sterile apex to 5 mm long; 
peduncle 7 – 13 mm; cone body 26 – 55 mm long, 14 – 18 
mm diam.; bracts thickened, bracteoles obtuse 
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Chamelaucium sp. Warriedar (AP Brown and S Patrick; 
APB 1100) P1  
Family: Myrtaceae  
 
Total: 1106 
VT: 1, 3  
 
Condition: The shrubs were very healthy and in flower.  
Numerous Lesser Wanderer butterflies (Danaus 
chrysippus) were feeding on nectar in the flowers.  This 
species was recorded on the mid to upper slopes but 
was absent from the rocky outcrop area (VT 2).  

This taxon has not been formally described.  The best 
distinguishing feature is the hooked style with a beard on one 
side.  
 
Description: Mostly low erect to spreading shrubs 0.5 m up to 
~ 1 m.   
Leaves: Fleshy; oil glands present; in bunches  
Flowers: Small; cream to yellowish with protruding hooked 
style with a beard on one side. Most plants were in flower.  
 

 
Grevillea scabrida P3  
Family: Proteaceae  
 
Total: 3 
VT: 1 
 
Condition: Healthy; dehisced fruit present  
Only three shrubs were recorded in the survey area on 
the south facing mid slope.   
 
 

Description: Densely and irregularly branched silvery shrub 
0.6 – 1.5 m high; branchlets hairy (silky), not glaucous; 
angular, ridged.  
Leaves: Alternate 10 – 60 mm long x 0.5 – 1.5 mm wide; 
spreading, sessile, sometimes curled, crowded, simple, linear; 
lamina flat; upper surface silky becoming soon glabrous, 
ribbed, scabrous (rough to touch) – especially the ribs; the 
margins revolute, enclosing the lower leaf blade forming a 
groove either side of the midvein.  
Flowers: Conflorescence erect, prominently pedunculated; 
green, white or yellow; terminal or axillary in upper axils; 
simple or few-branched 
Fruit: Follicles hairy, not viscid, dehiscent, 9 – 11.5 mm long; 
faintly ribbed 
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Grevillea subtiliflora P3 
Family: Proteaceae 
 
Total: 54 
VT: 1, 3  
 
Condition: Healthy, a few in flower; dehisced fruit 
present on some shrubs  
 
Present on mid to upper mid slopes; isolated 
occurrences  

Description: Erect to spreading shrub, 1 – 2.5 m high. 
Branchlets terete, silky, not glaucous 
Leaves: 25 – 45 mm long; hairy on the abaxial surface 
(underside); shortly petiolate, lamina flat, twice or more 
divided, pinnately divided, divided to the midrib. Lobes 5 – 20 
mm long x 0.5 – 1 mm wide, the margins revolute, enclosing 
the lower surface of the leaf blade, forming a groove either 
side of the midvein.  
Flowers: Inflorescences terminal, green or white; pedicels 3.5 
– 6 mm long; perianth 2.5 – 3 mm long; tepals all free after 
flower opens. Ovary glabrous, stipitate, the stipe 1 – 1.5 mm 
long; pistil 4 – 5 mm long, white; pollen presenter conical or 
erect, style glabrous.  Flowering recorded April; August to 
October (responds to significant rainfall events).  
Fruit: Follicles glabrous, 8 – 10 mm long x 6 – 7 mm wide, 
erect to oblique, oblong-ellipsoidal, smooth to faintly rugose 
 

 

Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 
3468) P1  
 
Total: 364 tussocks  
VT: 2 
 
Condition: Healthy; some dead foliage  
 
Restricted to the south facing upper slope on dolerite 
outcrops  
 
 

This taxon has not been formally described and there is 
significant morphological variation within the group.  
 
Description: Tufted rhizatomous grass-like herb (sedge); 0.5 – 
1 m high. Culms variable from almost terete to diamond 
shaped in cross section.  
 
Leaves: Approaching triangular in cross section; “mid-vein” 
apparent on some specimens; edges rough   
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3.2 Vegetation  

Three vegetation associations (NVIS V) were described from field descriptions based on structure 
and floristics (Table 12).  VA1 was the most extensive vegetation association and occurred on 
midslopes, and to the lower crest on the western side. VA1 is dominated by Allocasuarina tessellata. 
VA2 occurred on upper slopes to crests on the south facing slope of rocky ridge in the central area of 
the survey area. It is distinguished from the other VAs with the presence of Lepidosperma sp. Blue 
Hills in the understorey, and sparser occurrences of Allocasuarina tessellata. Melaleuca hamata and 
M. radula were more common in this VA. VA3 is similar to VA1 in species composition; however, it is 
more open and Acacia karina is more common.  

Two floristic community types were mapped by WEC (2012) (Figure 6) – FCTs 21a (Low woodland to 
low open woodland of Eucalyptus salubris over mid sparse shrubland of mixed species including 
Acacia acanthoclada subsp. glaucescens and Rhagodia drummondii over low sparse chenopod 
shrubland of mixed species including Sclerolaena fusiformis and Maireana trichoptera) and 31 (Tall 
shrubland to tall open shrubland of mixed species including Acacia burkittii, A. karina, A. 
tetragonophylla, Allocasuarina tessellata and A. dielsiana over low sparse shrubland of species 
including Ptilotus obovatus over low sparse forbland of Borya sphaerocephala).   No Eucalyptus 
woodlands (FCT21a) are present within the survey area and the vegetation present is representative 
of FCT31. An amended map is presented in Appendix 4.  

An area of FCT21a is present about 1 km south of the survey area.  A healthy population of 
Eremophila oldfieldii subsp. papillosa P1 was observed with at least 40 shrubs, all vegetative.   

Two quadrats established by Meissner and Coppen (2014) during the DEC Greenstone surveys are 
located within the survey area.  Species diversity was higher in both quadrats due to the presence of 
annuals and grasses.  ROTH05 is similar to VA3, and ROTH06 is similar to VA1 in the current survey in 
terms of perennial taxa and structure. (Descriptions and images are presented in Appendix 6.) The 
vegetation within the survey area is representative of Community 5 on greenstone hills (Table 4).  

3.3 Condition 

The survey area has been subjected to very low impacts historically and recently. The vegetation 
structure is intact, with the exception of the vehicle track and along the old fenceline on the eastern 
side.  Regrowth has occurred along the fenceline. No weeds were recorded which is possibly due to 
timing of the survey. Most weeds recorded in the broader area would be germinating in autumn.  
Slight erosion was present on the northern lower midslopes, which support more open vegetation; 
however, due to the high cover of surface rock it is unlikely to become a major problem.  

The climate at Karara has been drier and warmer over the period 2019 – 2020 which would have had 
an impact on germination and growth of annuals and grasses.  Several perennial plants also 
exhibited moderate to high percentages of crown death or senescent foliage.  
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Figure 7: Vegetation associations (NVIS V) mapped in the survey area  
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Table 12: Vegetation association (NVIS V) descriptions  

VA Description  Image  
1 Landform: Hill, mid to upper slopes, gentle slope  

Land surface: Reddish brown (5YR 4/4) clay loam; surface rock (dolerite, metabasalt 
(isolated outcrops on western side)) 10 – 20 (40) %; litter 60 - > 90 %; fallen timber 
10 – 20 (40) % 
 
Vegetation: Allocasuarina dielsiana emergent low trees (6 – 8 m) over Allocasuarina 
tessellata P3, Melaleuca hamata, Acacia burkittii tall shrubland (5 – 6 m) over 
Chamelaucium sp. Warriedar P1, Melaleuca radula sparse shrubland (0.9 – 1.6 m) 
over Tricoryne tuberosa, Erodium cygnorum, Sida calyxhymenia, Asteraceae sp. 
(germinating), Acacia sp. (seedlings) low sparse forbland 2 – 5 % 
 
Other species: Acacia karina P1, A. kochii, Austrostipa elegantissima, Borya 
sphaerocephala, Dianella revoluta var. divaricata, Dodonaea inaequifolia, Euphorbia 
drummondii, E. tannensis subsp. eremophila, Grevillea subtiliflora P3, G. scabrida P3, 
Cryptandra micrantha, Leptosema aphyllum 

 

2 Landform: Hill, rocky ridge with rocky scree slope, south aspect; moderate to steep 
slope 
 
Land surface:  Reddish brown (5YR 4/4) clay loam skeletal soils; surface rock 
(dolerite) > 90 %, outcropping rock, boulders; litter 20 – 30%, fallen timber 2 – 5 % 
 
Vegetation: Allocasuarina dielsiana, Melaleuca hamata, Acacia burkittii low open 
woodland over Allocasuarina tessellata P3, Dodonaea inaequifolia, Acacia burkittii 
tall sparse shrubland over Melaleuca radula, Allocasuarina tessellata, Dodonaea 
inaequifolia open shrubland over Lepidosperma sp. Blue Hills P1, Melaleuca radula, 
Solanum lasiophyllum sedgeland to open sedgeland  
Other species: Grevillea scabrida P3 
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3 Landform: Hill; midslopes; northerly aspect; moderate slope  
Land surface: Reddish brown clay loam; surface rock (dolerite) 60 – 80 %; litter 5 – 
10 %; fallen timber < 2 %; cryptogams (lichen) < 5 % 
 
Vegetation: Allocasuarina dielsiana isolated low trees over Allocasuarina tessellata 
P3, Acacia karina P1, Allocasuarina dielsiana, Acacia burkittii open to sparse 
shrubland over Acacia karina P1, Grevillea subtiliflora P3, Chamelaucium sp. 
Warriedar P1, Ptilotus obovatus low sparse shrubland over isolated patches of 
germinating grasses  
 
Other species: Borya sphaerocephala, Euphorbia tannensis subsp. eremophila, 
Melaleuca hamata 
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4. Discussion 

The species composition is representative of WEC FCT 31.  No vegetation representative of FCT 21a 
was present in or adjacent to the survey area.  The survey area was dominated by conservation 
significant flora, with six taxa recorded.  Allocasuarina tessellata is common on basalt landforms in 
the region and has been recorded over approximately 200 km, with substantial populations in the 
Mt Singleton and Mt Mulgine areas.  Lepidosperma sp. Blue Hills is locally common on rocky 
outcrops (banded ironstone formations, granite and in drainage lines) and has been recorded as far 
south as Mt Gibson. The Lepidosperma complex is currently under review.  Chamelaucium sp. 
Warriedar has a restricted distribution to the Karara – Mt Mulgine areas and mainly recorded from 
basalt.  Acacia karina has a broader distribution and occurs on a range of habitats including basalt, 
granite and along drainage lines on plains.  Grevillea scabrida and G. subtiliflora have a distribution 
of approximately 180 km and are also recorded in the Mt Mulgine area and Mt Singleton area to the 
south.  

All taxa are likely to be locally well represented in the area surrounding survey area based on FCT 
mapping, vegetation patterns and geology.   

Due to the numerous occurrences of most priority taxa in the survey area, it is highly likely that 
some taxa will be impacted through the construction of the tower and access track.  The location of 
the infrastructure was determined after the survey.  As this location was surveyed too broadly the 
exact number of each species impacted is not known. An estimate, based on field densities and 
recorded locations, is presented in Table 13.  The total area to be cleared is 0.4 ha.  

Table 13: Estimate of impact to priority flora  

Scientific Name  Code  Total (estimated density in impact area) No. impacted  
Acacia karina  1 118 (39/ha) 16 – 20  
Allocasuarina tessellata  3 4072 (678/ ha)  260 – 300  
Chamelaucium sp. Warriedar  1 1106 (221/ha) 80 – 100  
Grevillea scabrida  3 3 (0/ha) 0  
Grevillea subtiliflora  3 54 (9/ha) 4 – 8 
Lepidosperma sp. Blue Hills  1 364 (0/ha)  0  
 

Other priority species, which may be present (such as annuals and perennial herbs, which may 
sprout from a tuber), would include:  

 Austrostipa blackii P3 
 Millotia dimorpha P1 

 Hydrocotyle sp. Warriedar (P G Wilson 12267) P1 

Stylidium scintillans T is not likely to occur due to absence of suitable habitat.   

The area is at low risk of further impacts from mining as the geology is not suitable.  Impact from 
feral grazing is also likely to be minimal due to ongoing control of goats and rabbits.  A recently 
active Malleefowl mound was recorded > 50 m from the proposed disturbance within VA 1. KML 
have installed sensor cameras in the area to monitor Malleefowl movements.  
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5. Conclusions  

Four of the six priority flora are very common within the survey area and likely to be well 
represented in the adjacent bushland.  The two priority species which are less common (Grevillea 
scabrida P3 and G. subtiliflora P3) will be either not impacted or minimally impacted.  The extent of 
WEC FCT 31 is more widespread in the area than previously mapped (2036 ha) which means that 
impact to the FCT 31 will be less than 0.009 %.  

 

 

 

 

 

 

 

  



27 
 

6. References 

Bureau of Meteorology, 2021, Climate Averages for Karara (10195), Paynes Find (7139), viewed April 
2021, www.bom.gov.au 

Department of Biodiversity, Conservation and Attractions (2021a), NatureMap, accessed March 
2021; naturemap.dbca.wa.gov.au 

Department of Biodiversity, Conservation and Attractions (2020) List of Priority Ecological 
Communities endorsed by the Western Australian Minister for the Environment, DPaW Perth WA 

EPA 2016 Technical Guidance – Flora and Vegetation Surveys for Environmental Impact Assessment  

Government of Western Australia Department of Biodiversity, Conservation and Attractions (2019) 
2018 statewide vegetation statistics (formerly the CAR Reserve Analysis): Full report. Remote 
Sensing and spatial analysis program; Biodiversity and Conservation Science  

Markey A S and Dillon S J (2008) Flora and vegetation of the banded iron formation of the Yilgarn 
Craton: the central Tallering Land System. Conservation Science WA 7 (1): 121 – 149  

Meissner R A and Coppen R (2014) Flora and vegetation of the greenstone ranges of the Yilgarn 
Craton: Warriedar Fold Belt. Conservation Science WA 9 (2): 153 – 167  

Munsell Color Company (1992) Soil Color Charts. Macbeth Division of Kollmorgen Instruments 
Group, New York USA 

NVIS Technical Working Group (2017) Australian Vegetation Attribute Manual: National Vegetation 
Information System, Version 7.0. Department of the Environment and Energy, Canberra. Prep by 
Bolton, M.P., deLacey, C. and Bossard, K.B. (Eds) 

Thackway R and Cresswell I D (2017), An Interim Biogeographic Regionalisation for Australia: a 
framework for establishing the national system of reserves, Version 7.0 Canberra: Australia Nature 
Conservation Agency 

Western Australian Herbarium (1998 -) FloraBase – the Western Australian Flora, accessed March – 
April 2021, URL http://florabase.dbca.wa.gov.au 

 

 

  



28 
 

Appendix 1: Survey area showing location of existing track  
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Appendix  2:  Proposed location of tower footprint (post survey) 0.4 ha  
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Appendix 3: Species list  

Family  Scientific Name  Code  
Amaranthaceae  Ptilotus obovatus  

 
 

 

Asteraceae Waitzia acuminata (tentative)  
Podolepis lessonii (tentative)  
 
 

 

Boryaceae Borya sphaerocephala 
 
 

 

Casuarinaceae  
 

Allocasuarina tessellata  
Allocasuarina dielsiana  
 
 

3 

Cyperaceae 
 

Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468) 
 

1 
 
 

Euphorbiaceae 
 
 

Euphorbia drummondii 
Euphorbia tannensis subsp. eremophila 

 
 

Fabaceae  
  

Acacia karina  
Acacia burkittii  
Acacia kochii 
Leptosema aphyllum 
 
 

1 

Geraniaceae 
 

Erodium cygnorum 
 

 
 
 Haloragaceae  

 
Haloragis trigonocarpa  
 

Hemerocallidaceae  
 
 

Tricoryne tuberosa 
Dianella revoluta var. divaricata 
 

Malvaceae 
 

Sida calyxhymenia 
 
 

 
 

Myrtaceae  
  
 
 

Chamelaucium sp. Warriedar (AP Brown and S Patrick; APB 1100) 
Melaleuca hamata 
Melaleuca radula  
 
 

3 

Poaceae 
 

Austrostipa elegantissima 
 
 

 

Proteaceae  
 
 

Grevillea scabrida  
Grevillea subtiliflora  
 

3 
3 
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Pteridaceae 
 

Cheilanthes adiantoides   
 
 

 

Rhamnaceae 
 

Cryptandra micrantha 
 
 

 

Sapindaceae  
 

Dodonaea inaequifolia  
 
 

 
 

Solanaceae 
 

Solanum lasiophyllum  
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Appendix 4: Amended WEC FCT mapping.  The entire survey area is representative of WEC 
FCT31.  
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Appendix 5a: Locations of priority flora – Acacia karina P1  

Scientific Name  Code  Date Easting  Northing  No. 
Acacia karina  1 2/04/2021 487732 6767370 1 
Acacia karina  1 2/04/2021 487858 6767409 1 
Acacia karina  1 2/04/2021 487851 6767399 1 
Acacia karina  1 2/04/2021 487826 6767389 4 
Acacia karina  1 2/04/2021 487813 6767394 1 
Acacia karina  1 2/04/2021 487789 6767387 2 
Acacia karina  1 2/04/2021 487823 6767437 6 
Acacia karina  1 2/04/2021 487868 6767445 5 
Acacia karina  1 2/04/2021 487879 6767444 5 
Acacia karina  1 2/04/2021 487882 6767429 1 
Acacia karina  1 2/04/2021 487904 6767440 7 
Acacia karina  1 2/04/2021 487915 6767444 3 
Acacia karina  1 2/04/2021 487925 6767444 3 
Acacia karina  1 2/04/2021 487935 6767442 2 
Acacia karina  1 2/04/2021 487940 6767454 1 
Acacia karina  1 2/04/2021 487927 6767461 5 
Acacia karina  1 2/04/2021 487914 6767468 6 
Acacia karina  1 2/04/2021 487903 6767472 9 
Acacia karina  1 2/04/2021 487892 6767472 8 
Acacia karina  1 2/04/2021 487870 6767466 2 
Acacia karina  1 2/04/2021 487862 6767464 1 
Acacia karina  1 2/04/2021 487843 6767464 2 
Acacia karina  1 2/04/2021 487817 6767466 1 
Acacia karina  1 2/04/2021 487785 6767458 2 
Acacia karina  1 2/04/2021 487734 6767450 1 
Acacia karina  1 2/04/2021 487810 6767497 2 
Acacia karina  1 2/04/2021 487860 6767476 1 
Acacia karina  1 2/04/2021 487878 6767483 1 
Acacia karina  1 2/04/2021 487900 6767484 1 
Acacia karina  1 2/04/2021 487907 6767490 2 
Acacia karina  1 2/04/2021 487925 6767482 6 
Acacia karina  1 2/04/2021 487935 6767508 6 
Acacia karina  1 2/04/2021 487935 6767520 1 
Acacia karina  1 2/04/2021 487931 6767534 3 
Acacia karina  1 2/04/2021 487894 6767516 4 
Acacia karina  1 2/04/2021 487860 6767517 3 
Acacia karina  1 2/04/2021 487858 6767531 4 
Acacia karina  1 2/04/2021 487775 6767509 3 
Acacia karina  1 2/04/2021 487761 6767493 1 
     118 
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Appendix 5b: Locations of priority flora – Allocasuarina tessellata P3  

Scientific Name  Code  Date Easting  Northing  No.  
Allocasuarina tessellata  3 2/04/2021 487841 6767268 12 
Allocasuarina tessellata  3 2/04/2021 487892 6767270 50 
Allocasuarina tessellata  3 2/04/2021 487930 6767272 57 
Allocasuarina tessellata  3 2/04/2021 487869 6767272 95 
Allocasuarina tessellata  3 2/04/2021 487904 6767273 4 
Allocasuarina tessellata  3 2/04/2021 487788 6767273 90 
Allocasuarina tessellata  3 2/04/2021 487809 6767274 48 
Allocasuarina tessellata  3 2/04/2021 487768 6767274 26 
Allocasuarina tessellata  3 2/04/2021 487935 6767277 43 
Allocasuarina tessellata  3 2/04/2021 487837 6767277 45 
Allocasuarina tessellata  3 2/04/2021 487734 6767282 20 
Allocasuarina tessellata  3 2/04/2021 487724 6767296 42 
Allocasuarina tessellata  3 2/04/2021 487753 6767301 60 
Allocasuarina tessellata  3 2/04/2021 487910 6767301 145 
Allocasuarina tessellata  3 2/04/2021 487776 6767305 45 
Allocasuarina tessellata  3 2/04/2021 487802 6767306 52 
Allocasuarina tessellata  3 2/04/2021 487835 6767309 90 
Allocasuarina tessellata  3 2/04/2021 487858 6767316 95 
Allocasuarina tessellata  3 2/04/2021 487851 6767322 50 
Allocasuarina tessellata  3 2/04/2021 487892 6767325 102 
Allocasuarina tessellata  3 2/04/2021 487810 6767326 46 
Allocasuarina tessellata  3 2/04/2021 487749 6767326 86 
Allocasuarina tessellata  3 2/04/2021 487715 6767329 65 
Allocasuarina tessellata  3 2/04/2021 487780 6767330 125 
Allocasuarina tessellata  3 2/04/2021 487932 6767344 16 
Allocasuarina tessellata  3 2/04/2021 487910 6767347 20 
Allocasuarina tessellata  3 2/04/2021 487940 6767348 2 
Allocasuarina tessellata  3 2/04/2021 487898 6767352 35 
Allocasuarina tessellata  3 2/04/2021 487749 6767354 135 
Allocasuarina tessellata  3 2/04/2021 487882 6767354 5 
Allocasuarina tessellata  3 2/04/2021 487935 6767358 4 
Allocasuarina tessellata  3 2/04/2021 487802 6767360 36 
Allocasuarina tessellata  3 2/04/2021 487841 6767361 13 
Allocasuarina tessellata  3 2/04/2021 487934 6767361 10 
Allocasuarina tessellata  3 2/04/2021 487761 6767364 14 
Allocasuarina tessellata  3 2/04/2021 487919 6767366 24 
Allocasuarina tessellata  3 2/04/2021 487785 6767369 33 
Allocasuarina tessellata  3 2/04/2021 487827 6767370 2 
Allocasuarina tessellata  3 2/04/2021 487782 6767372 52 
Allocasuarina tessellata  3 2/04/2021 487902 6767374 27 
Allocasuarina tessellata  3 2/04/2021 487898 6767381 10 
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Scientific Name  Code  Date Easting  Northing  No.  
Allocasuarina tessellata  3 2/04/2021 487789 6767387 80 
Allocasuarina tessellata  3 2/04/2021 487774 6767389 70 
Allocasuarina tessellata  3 2/04/2021 487745 6767389 33 
Allocasuarina tessellata  3 2/04/2021 487724 6767389 25 
Allocasuarina tessellata  3 2/04/2021 487876 6767390 12 
Allocasuarina tessellata  3 2/04/2021 487818 6767391 34 
Allocasuarina tessellata  3 2/04/2021 487797 6767391 17 
Allocasuarina tessellata  3 2/04/2021 487807 6767394 37 
Allocasuarina tessellata  3 2/04/2021 487876 6767403 32 
Allocasuarina tessellata  3 2/04/2021 487854 6767403 11 
Allocasuarina tessellata  3 2/04/2021 487775 6767413 21 
Allocasuarina tessellata  3 2/04/2021 487761 6767418 7 
Allocasuarina tessellata  3 2/04/2021 487738 6767419 50 
Allocasuarina tessellata  3 2/04/2021 487794 6767420 10 
Allocasuarina tessellata  3 2/04/2021 487882 6767429 25 
Allocasuarina tessellata  3 2/04/2021 487819 6767434 40 
Allocasuarina tessellata  3 2/04/2021 487826 6767438 30 
Allocasuarina tessellata  3 2/04/2021 487848 6767440 24 
Allocasuarina tessellata  3 2/04/2021 487879 6767444 37 
Allocasuarina tessellata  3 2/04/2021 487919 6767444 15 
Allocasuarina tessellata  3 2/04/2021 487863 6767445 45 
Allocasuarina tessellata  3 2/04/2021 487737 6767449 45 
Allocasuarina tessellata  3 2/04/2021 487940 6767454 10 
Allocasuarina tessellata  3 2/04/2021 487722 6767459 55 
Allocasuarina tessellata  3 2/04/2021 487765 6767462 45 
Allocasuarina tessellata  3 2/04/2021 487862 6767464 45 
Allocasuarina tessellata  3 2/04/2021 487843 6767464 40 
Allocasuarina tessellata  3 2/04/2021 487876 6767466 48 
Allocasuarina tessellata  3 2/04/2021 487870 6767466 20 
Allocasuarina tessellata  3 2/04/2021 487817 6767466 29 
Allocasuarina tessellata  3 2/04/2021 487785 6767468 30 
Allocasuarina tessellata  3 2/04/2021 487903 6767471 35 
Allocasuarina tessellata  3 2/04/2021 487904 6767472 8 
Allocasuarina tessellata  3 2/04/2021 487923 6767476 8 
Allocasuarina tessellata  3 2/04/2021 487725 6767479 60 
Allocasuarina tessellata  3 2/04/2021 487755 6767488 102 
Allocasuarina tessellata  3 2/04/2021 487826 6767493 95 
Allocasuarina tessellata  3 2/04/2021 487773 6767494 48 
Allocasuarina tessellata  3 2/04/2021 487795 6767498 95 
Allocasuarina tessellata  3 2/04/2021 487724 6767500 25 
Allocasuarina tessellata  3 2/04/2021 487940 6767503 60 
Allocasuarina tessellata  3 2/04/2021 487722 6767504 20 
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Scientific Name  Code  Date Easting  Northing  No.  
Allocasuarina tessellata  3 2/04/2021 487741 6767507 87 
Allocasuarina tessellata  3 2/04/2021 487929 6767509 70 
Allocasuarina tessellata  3 2/04/2021 487806 6767509 16 
Allocasuarina tessellata  3 2/04/2021 487775 6767509 20 
Allocasuarina tessellata  3 2/04/2021 487925 6767510 35 
Allocasuarina tessellata  3 2/04/2021 487757 6767510 120 
Allocasuarina tessellata  3 2/04/2021 487888 6767512 20 
Allocasuarina tessellata  3 2/04/2021 487867 6767517 19 
Allocasuarina tessellata  3 2/04/2021 487943 6767530 35 
Allocasuarina tessellata  3 2/04/2021 487899 6767530 120 
Allocasuarina tessellata  3 2/04/2021 487925 6767534 21 
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Appendix 5c: Locations of priority flora – Chamelaucium sp. Warriedar P1 

Scientific Name  Code  Date Easting  Northing  No. 
Chamelaucium sp. Warriedar  1 2/04/2021 487927 6767277 9 
Chamelaucium sp. Warriedar  1 2/04/2021 487940 6767278 17 
Chamelaucium sp. Warriedar  1 2/04/2021 487891 6767273 18 
Chamelaucium sp. Warriedar  1 2/04/2021 487867 6767275 18 
Chamelaucium sp. Warriedar  1 2/04/2021 487855 6767269 1 
Chamelaucium sp. Warriedar  1 2/04/2021 487837 6767277 12 
Chamelaucium sp. Warriedar  1 2/04/2021 487818 6767274 16 
Chamelaucium sp. Warriedar  1 2/04/2021 487794 6767275 2 
Chamelaucium sp. Warriedar  1 2/04/2021 487772 6767273 2 
Chamelaucium sp. Warriedar  1 2/04/2021 487754 6767286 7 
Chamelaucium sp. Warriedar  1 2/04/2021 487734 6767283 3 
Chamelaucium sp. Warriedar  1 2/04/2021 487734 6767279 14 
Chamelaucium sp. Warriedar  1 2/04/2021 487733 6767301 16 
Chamelaucium sp. Warriedar  1 2/04/2021 487765 6767307 9 
Chamelaucium sp. Warriedar  1 2/04/2021 487784 6767306 18 
Chamelaucium sp. Warriedar  1 2/04/2021 487790 6767301 4 
Chamelaucium sp. Warriedar  1 2/04/2021 487806 6767307 28 
Chamelaucium sp. Warriedar  1 2/04/2021 487827 6767306 2 
Chamelaucium sp. Warriedar  1 2/04/2021 487849 6767315 7 
Chamelaucium sp. Warriedar  1 2/04/2021 487862 6767322 2 
Chamelaucium sp. Warriedar  1 2/04/2021 487853 6767328 2 
Chamelaucium sp. Warriedar  1 2/04/2021 487843 6767325 3 
Chamelaucium sp. Warriedar  1 2/04/2021 487807 6767329 7 
Chamelaucium sp. Warriedar  1 2/04/2021 487788 6767334 32 
Chamelaucium sp. Warriedar  1 2/04/2021 487760 6767327 6 
Chamelaucium sp. Warriedar  1 2/04/2021 487738 6767329 8 
Chamelaucium sp. Warriedar  1 2/04/2021 487730 6767335 14 
Chamelaucium sp. Warriedar  1 2/04/2021 487716 6767321 2 
Chamelaucium sp. Warriedar  1 2/04/2021 487724 6767362 27 
Chamelaucium sp. Warriedar  1 2/04/2021 487730 6767374 25 
Chamelaucium sp. Warriedar  1 2/04/2021 487746 6767364 8 
Chamelaucium sp. Warriedar  1 2/04/2021 487750 6767357 16 
Chamelaucium sp. Warriedar  1 2/04/2021 487754 6767354 5 
Chamelaucium sp. Warriedar  1 2/04/2021 487761 6767364 2 
Chamelaucium sp. Warriedar  1 2/04/2021 487770 6767359 24 
Chamelaucium sp. Warriedar  1 2/04/2021 487780 6767368 12 
Chamelaucium sp. Warriedar  1 2/04/2021 487789 6767368 7 
Chamelaucium sp. Warriedar  1 2/04/2021 487802 6767361 17 
Chamelaucium sp. Warriedar  1 2/04/2021 487892 6767385 5 
Chamelaucium sp. Warriedar  1 2/04/2021 487878 6767387 8 
Chamelaucium sp. Warriedar  1 2/04/2021 487871 6767396 20 
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Scientific Name  Code  Date Easting  Northing  No. 
Chamelaucium sp. Warriedar  1 2/04/2021 487876 6767403 3 
Chamelaucium sp. Warriedar  1 2/04/2021 487867 6767406 1 
Chamelaucium sp. Warriedar  1 2/04/2021 487862 6767410 1 
Chamelaucium sp. Warriedar  1 2/04/2021 487850 6767394 13 
Chamelaucium sp. Warriedar  1 2/04/2021 487841 6767395 4 
Chamelaucium sp. Warriedar  1 2/04/2021 487826 6767389 2 
Chamelaucium sp. Warriedar  1 2/04/2021 487818 6767391 2 
Chamelaucium sp. Warriedar  1 2/04/2021 487801 6767396 11 
Chamelaucium sp. Warriedar  1 2/04/2021 487789 6767387 6 
Chamelaucium sp. Warriedar  1 2/04/2021 487781 6767390 31 
Chamelaucium sp. Warriedar  1 2/04/2021 487770 6767384 11 
Chamelaucium sp. Warriedar  1 2/04/2021 487757 6767380 5 
Chamelaucium sp. Warriedar  1 2/04/2021 487744 6767389 23 
Chamelaucium sp. Warriedar  1 2/04/2021 487744 6767395 17 
Chamelaucium sp. Warriedar  1 2/04/2021 487726 6767389 23 
Chamelaucium sp. Warriedar  1 2/04/2021 487725 6767394 14 
Chamelaucium sp. Warriedar  1 2/04/2021 487726 6767406 7 
Chamelaucium sp. Warriedar  1 2/04/2021 487724 6767410 15 
Chamelaucium sp. Warriedar  1 2/04/2021 487738 6767424 37 
Chamelaucium sp. Warriedar  1 2/04/2021 487782 6767416 7 
Chamelaucium sp. Warriedar  1 2/04/2021 487795 6767420 7 
Chamelaucium sp. Warriedar  1 2/04/2021 487814 6767430 9 
Chamelaucium sp. Warriedar  1 2/04/2021 487826 6767438 34 
Chamelaucium sp. Warriedar  1 2/04/2021 487854 6767442 27 
Chamelaucium sp. Warriedar  1 2/04/2021 487932 6767449 1 
Chamelaucium sp. Warriedar  1 2/04/2021 487936 6767440 3 
Chamelaucium sp. Warriedar  1 2/04/2021 487940 6767454 2 
Chamelaucium sp. Warriedar  1 2/04/2021 487870 6767466 2 
Chamelaucium sp. Warriedar  1 2/04/2021 487785 6767468 3 
Chamelaucium sp. Warriedar  1 2/04/2021 487758 6767460 1 
Chamelaucium sp. Warriedar  1 2/04/2021 487749 6767459 9 
Chamelaucium sp. Warriedar  1 2/04/2021 487737 6767449 10 
Chamelaucium sp. Warriedar  1 2/04/2021 487722 6767460 4 
Chamelaucium sp. Warriedar  1 2/04/2021 487725 6767470 45 
Chamelaucium sp. Warriedar  1 2/04/2021 487725 6767479 12 
Chamelaucium sp. Warriedar  1 2/04/2021 487737 6767499 39 
Chamelaucium sp. Warriedar  1 2/04/2021 487752 6767490 8 
Chamelaucium sp. Warriedar  1 2/04/2021 487755 6767488 6 
Chamelaucium sp. Warriedar  1 2/04/2021 487777 6767493 14 
Chamelaucium sp. Warriedar  1 2/04/2021 487911 6767492 8 
Chamelaucium sp. Warriedar  1 2/04/2021 487943 6767486 8 
Chamelaucium sp. Warriedar  1 2/04/2021 487939 6767494 2 
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Scientific Name  Code  Date Easting  Northing  No. 
Chamelaucium sp. Warriedar  1 2/04/2021 487944 6767500 15 
Chamelaucium sp. Warriedar  1 2/04/2021 487941 6767507 1 
Chamelaucium sp. Warriedar  1 2/04/2021 487936 6767520 2 
Chamelaucium sp. Warriedar  1 2/04/2021 487944 6767525 9 
Chamelaucium sp. Warriedar  1 2/04/2021 487939 6767542 13 
Chamelaucium sp. Warriedar  1 2/04/2021 487890 6767531 1 
Chamelaucium sp. Warriedar  1 2/04/2021 487795 6767511 6 
Chamelaucium sp. Warriedar  1 2/04/2021 487779 6767515 15 
Chamelaucium sp. Warriedar  1 2/04/2021 487766 6767520 20 
Chamelaucium sp. Warriedar  1 2/04/2021 487762 6767513 2 
Chamelaucium sp. Warriedar  1 2/04/2021 487755 6767509 21 
Chamelaucium sp. Warriedar  1 2/04/2021 487741 6767507 8 
Chamelaucium sp. Warriedar  1 2/04/2021 487725 6767508 19 
Chamelaucium sp. Warriedar  1 2/04/2021 487724 6767500 32 
     1106 
 

 

 

Appendix 5d: Priority flora locations – Grevillea scabrida P3 

Scientific Name  Code  Date Easting  Northing  No.  
Grevillea scabrida  3 2/04/2021 487911 6767307 1 
Grevillea scabrida  3 2/04/2021 487918 6767304 1 
Grevillea scabrida  3 2/04/2021 487907 6767336 1 
     3 
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Appendix 5e: Locations of priority flora – Grevillea subtiliflora P3 

Scientific Name  Code  Date Easting  Northing  No. 
Grevillea subtiliflora  3 2/04/2021 487859 6767272 1 
Grevillea subtiliflora  3 2/04/2021 487846 6767268 1 
Grevillea subtiliflora  3 2/04/2021 487754 6767278 1 
Grevillea subtiliflora  3 2/04/2021 487745 6767282 3 
Grevillea subtiliflora  3 2/04/2021 487736 6767301 1 
Grevillea subtiliflora  3 2/04/2021 487740 6767301 3 
Grevillea subtiliflora  3 2/04/2021 487765 6767307 1 
Grevillea subtiliflora  3 2/04/2021 487883 6767319 1 
Grevillea subtiliflora  3 2/04/2021 487818 6767332 1 
Grevillea subtiliflora  3 2/04/2021 487781 6767329 3 
Grevillea subtiliflora  3 2/04/2021 487716 6767349 1 
Grevillea subtiliflora  3 2/04/2021 487777 6767368 1 
Grevillea subtiliflora  3 2/04/2021 487817 6767362 1 
Grevillea subtiliflora  3 2/04/2021 487871 6767353 2 
Grevillea subtiliflora  3 2/04/2021 487883 6767355 3 
Grevillea subtiliflora  3 2/04/2021 487826 6767389 2 
Grevillea subtiliflora  3 2/04/2021 487733 6767412 1 
Grevillea subtiliflora  3 2/04/2021 487745 6767423 2 
Grevillea subtiliflora  3 2/04/2021 487754 6767416 1 
Grevillea subtiliflora  3 2/04/2021 487846 6767440 1 
Grevillea subtiliflora  3 2/04/2021 487908 6767442 1 
Grevillea subtiliflora  3 2/04/2021 487924 6767463 2 
Grevillea subtiliflora  3 2/04/2021 487803 6767471 1 
Grevillea subtiliflora  3 2/04/2021 487769 6767463 1 
Grevillea subtiliflora  3 2/04/2021 487753 6767456 6 
Grevillea subtiliflora  3 2/04/2021 487746 6767455 1 
Grevillea subtiliflora  3 2/04/2021 487730 6767492 2 
Grevillea subtiliflora  3 2/04/2021 487831 6767491 1 
Grevillea subtiliflora  3 2/04/2021 487789 6767498 1 
Grevillea subtiliflora  3 2/04/2021 487813 6767494 1 
Grevillea subtiliflora  3 2/04/2021 487907 6767536 1 
Grevillea subtiliflora  3 2/04/2021 487864 6767527 1 
Grevillea subtiliflora  3 2/04/2021 487770 6767512 2 
Grevillea subtiliflora  3 2/04/2021 487725 6767505 2 
     54 
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Appendix 5f: Locations of priority flora – Lepidosperma sp. Blue Hills P1  

Scientific Name  Code Date Easting  Northing  No. 
tussocks 

Lepidosperma sp. Blue Hills  1 2/04/2021 487912 6767335 4 
Lepidosperma sp. Blue Hills  1 2/04/2021 487907 6767336 1 
Lepidosperma sp. Blue Hills  1 2/04/2021 487807 6767367 1 
Lepidosperma sp. Blue Hills  1 2/04/2021 487819 6767367 5 
Lepidosperma sp. Blue Hills  1 2/04/2021 487823 6767370 5 
Lepidosperma sp. Blue Hills  1 2/04/2021 487830 6767366 1 
Lepidosperma sp. Blue Hills  1 2/04/2021 487837 6767364 5 
Lepidosperma sp. Blue Hills  1 2/04/2021 487863 6767356 9 
Lepidosperma sp. Blue Hills  1 2/04/2021 487864 6767366 10 
Lepidosperma sp. Blue Hills  1 2/04/2021 487875 6767356 8 
Lepidosperma sp. Blue Hills  1 2/04/2021 487886 6767357 29 
Lepidosperma sp. Blue Hills  1 2/04/2021 487890 6767358 27 
Lepidosperma sp. Blue Hills  1 2/04/2021 487890 6767360 29 
Lepidosperma sp. Blue Hills  1 2/04/2021 487895 6767357 47 
Lepidosperma sp. Blue Hills  1 2/04/2021 487902 6767354 42 
Lepidosperma sp. Blue Hills  1 2/04/2021 487918 6767349 10 
Lepidosperma sp. Blue Hills  1 2/04/2021 487920 6767349 12 
Lepidosperma sp. Blue Hills  1 2/04/2021 487942 6767348 5 
Lepidosperma sp. Blue Hills  1 2/04/2021 487944 6767353 2 
Lepidosperma sp. Blue Hills  1 2/04/2021 487940 6767361 1 
Lepidosperma sp. Blue Hills  1 2/04/2021 487935 6767361 23 
Lepidosperma sp. Blue Hills  1 2/04/2021 487934 6767363 1 
Lepidosperma sp. Blue Hills  1 2/04/2021 487931 6767362 6 
Lepidosperma sp. Blue Hills  1 2/04/2021 487914 6767366 34 
Lepidosperma sp. Blue Hills  1 2/04/2021 487908 6767370 5 
Lepidosperma sp. Blue Hills  1 2/04/2021 487902 6767369 42 
     364 
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Appendix 6: Quadrat descriptions on greenstone sites (Meissner & Coppen 2014)  

Scientific names have been updated  

ROTH05 
DEC Greenstone Survey, ex Karara Station, survey site ROTH05, ca. 7 km north north-west (351°) of 
Rothsay and ca. 16.07 km east north-east (83°) of Karara Homestead. 
29.2211 S 116.8754 E 
 
North facing moderately inclined mid slope of 
basalt. Very slightly rocky basalt outcrop with 
red-brown shallow sandy clay soils. 
 
Open woodland of Allocasuarina dielsiana over 
open shrubland of Allocasuarina tessellata 
and Acacia karina over open forbland 
of Podolepis gardneri, Ptilotus helipteroides, 
Schoenia cassiniana and Stenopetalum 
filifolium. 
 
 

 
Acacia karina  
Allocasuarina dielsiana  
Allocasuarina tessellata  
Aristida contorta  
Arthropodium dyeri  
Austrostipa blackii  
Austrostipa nitida  
Austrostipa trichophylla  
Cheilanthes adiantoides  
Cuscuta planiflora  
Daucus glochidiatus  
Euphorbia tannensis subsp. eremophila 
Goodenia berardiana  
Grevillea subtiliflora  
Haloragis trigonocarpa  

Lobelia rhytidosperma  
Melaleuca hamata  
Melaleuca radula  
Millotia dimorpha  
Pentameris airoides subsp. airoides 
Phyllangium sulcatum  
Podolepis gardneri  
Ptilotus gaudichaudii subsp. eremita  
Ptilotus helipteroides  
Schoenia cassiniana  
Schoenus nanus  
Stenopetalum filifolium  
Thysanotus pyramidalis  
Velleia rosea  
Waitzia acuminata var. acuminata 
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ROTH06  
DEC Greenstone Survey, ex Karara Station, survey site ROTH06, ca. 6.88 km north north-west (351°) 
of Rothsay and ca. 16.03 km east north-east (83°) of Karara Homestead. 
29.2223 S 116.8750 E 
 
West north-west facing moderately inclined 
crest of basalt. Very slightly rocky basalt 
outcrop with red-brown skeletal to shallow 
sandy clay soils 
 
Open woodland of Allocasuarina dielsiana, 
Allocasuarina tessellata and Melaleuca 
hamata over open shrubland of Melaleuca 
radula, Acacia burkittii and Allocasuarina 
tessellata over sparse low shrubland and 
forbland of Chamelaucium sp. Warriedar (A.P. 
Brown & S. Patrick APB 1100), Arthropodium 
dyeri, Lobelia rhytidosperma and Cheilanthes 
adiantoides. 

 

Acacia burkittii  
Acacia karina  
Allocasuarina dielsiana  
Allocasuarina tessellata  
Arthropodium dyeri  
Austrostipa blackii  
Caesia sp. Wongan (K.F. Kenneally 8820)  
Chamelaucium sp. Warriedar (A.P. Brown & S. 
Patrick APB 1100)  
Cheilanthes adiantoides  
Daucus glochidiatus  
Erodium cygnorum  
Euphorbia tannensis subsp. eremophila 
Goodenia berardiana  
Grevillea subtiliflora  

Lobelia rhytidosperma  
Melaleuca hamata  
Melaleuca radula  
Parietaria cardiostegia  
Pentameris airoides subsp. airoides 
Phyllangium sulcatum  
Podolepis gardneri  
Pogonolepis stricta  
Pterostylis tryphera  
Schoenia cassiniana  
Stenopetalum filifolium  
Thysanotus manglesianus  
Trachymene ornata  
Wahlenbergia preissii 
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Appendix 7: Conservation codes (DBCA 2019)  
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